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DESCRIPTION 

tt A PROCESS AND EQUIPMENT FOR PRINTING ON NON-WOVEN- 

FABRIC" 

[0001] • The present invention relates to a process 

5 and equipment for creating prints on non-woven- fabric 
(NWF) of the spun lace type hydroentangled NWF and, 
particularly, relates to a process and to equipment which 
allows the creation of colour prints on spun-lace type 
non woven fabrics at high speed whilst at the same time 
10 maintaining optimal print quality. The print may be made 
on dry NWF or on wet NWF. 

[0002] . It is known that printing on fabrics in 

general may be carried out in a substantially direct, 
indirect manner, by discharge or by resist independently 

15 of the type of process used. 

[0003] . The direct method, the most common in the 

field, consists of applying the ink or paste (which is 
subsequently polymerised and dried) directly onto the 
fabric and subsequently vaporization in order to fix said 

20 ink or paste onto the fibres of the fabric. 
Particularly, direct printing may be carried out by using 
conventional roller printing or flat screen printing 
procedures . 

[0004] . Generally, with reference to roller 

25 printing (f lexographic or serigraphic techniques) , the 
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method provides the use of" equipment essentially 
consisting of a large drum, defined as the roller press, 
on which roll a number of engraved rollers, as many as 
the number of colours to be reproduced. In the case of 
5 the serigraphic technique, there are two rollers for each 
dye, one is used £or transporting the dye and the other 
for taking up and depositing the dye. Passing between the 
engraved rollers and the press roller, held tensioned, 
are the fabric to be printed and a continuous mesh 
10 providing a backing function. The ink is provided to the 
engraved rollers by a brush and by one of said rollers 
which takes it up from an underlying tray, whilst a 
metallic blade eliminates any excess ink. This printing 
typology allows the reproduction of text and/or drawings 
15 on fabric in a rapid and economical manner. 

[0005] * The adoption of the aforesaid technology 

has also been proposed for printing text and/or drawings 
onto . non-woven- fabrics ( spun- lace , spun-bonded , 

mechanically needle entangled, entangled and coated) . 
20 Nevertheless, the method and equipment just described 
have not yet found any real practical use in the non- 
woven- fabric field due to several drawbacks. 
[0006] . Indeed, it is known that with non-woven- 

fabric, being a soft, st ret enable and easily creased 
25 material, when passing between the drum and an engraved 
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roller, the fibres which make it up are subjected, to 
crushing pressure and to a dragging force which will 
cause its elongation or stretching in the longitudinal 
direction with respect to the length of the non-woven- 
5 fabric and, by way of reaction, a "shortening" or 
shrinkage of the width of the non-woven- fabric . Between 
one drum and roller pair and the subsequent pair , the 
non- woven -fabric instead tends to return to relaxed 
conditions or even to form creases, precisely in response 
10 to being released from the tensioning to which its fibres 
have been subjected* 

[0007] . The formation of creases does not allow the 

attainment of a substantially flat surface onto which an 
acceptable print, especially one using many colours, may 

15 be achieved. 

[0008] . Accordingly, it would be necessary to 

devise a stretch control system which allows keeping the 
non- woven- fabric tensioned or "stretched" over its entire 
length while printing various dyes, without elongation of 

20 the fibres. 

[0009] . Similar systems exist wherein the 

stretching effect is created by applying a slight 
acceleration to the material emerging from the fabric 
processing equipment. 

25 [0010] . Furthermore, this system will have to be 
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such -as- to be compatible with maintaining such a material 
advancement speed through the equipment as to allow the 
economically acceptable productivity of the printing 
process . 

5 [0011] . At present however , it has not been 

possible to propose a printing process on non-woven- 
fabric which might overcome the threshold value of 20 
m/min whilst maintaining good print quality. Indeed, if 
the drawing speed of the non-woven- fabric is increased, 
10 then it is also necessary to increase the stretching 
effect in order to avoid the aforesaid formation of 
creases. This however, given the nature of the fibrous 
material of which non- woven -fabric is composed, risks 
causing variable elongations to the non-woven- fabric 

15 itself, thus creating serious problems for printing. 

[0012] • Consequently, the production speed is 

highly curtailed to the value reported above, which is 
not such as to allow the achievement of an economically 
advantageous production process. 

20 [0013] . Furthermore, in the case where it would be 

desirable to print in colour, then the above described 
stretch control would not be sufficient to ensure a 
constant tension along the entire height (width) of the 
material with the consequence of causing super ixqposing of 

25 the individual colours. 
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[0014]* The technical jproblem at the heart of the 

invention is . therefore that of providing equipment for 
printing on non-woven- fabric (spun- lace) which allows 
obviating the drawbacks just mentioned and at the same 
5 time satisfying the needs mentioned, obtaining not only 
monochrome, but multicolour prints. 

[0015] • Such a problem is resolved by equipment for 

printing on non-woven- fabric as set out in the appended 
main claim. 

10 [0016] • A first object of the present invention is 

therefore to provide an equipment for printing on non- 
woven-f abrics (spun-lace, spun-bonded, mechanically 
needle entangled, entangled and coated) also multicolour, 
. on wet or dry product, directly on a production line or 
15 off-line. 

[0017] . A second object of the invention is to 

provide a printing process of non-woven- fabrics (spun- 
lace) that is adequate for the above specified purpose. 
[0018] . Further characteristics and the advantages 

20 of the present invention will be more apparent from the 
following description of an embodiment , given by way of 
non- limiting example, wherein: 

- Figure 1 represents a diagrammatic view of an equipment 
for printing on non-woven- fabric (spun-lace, spunbonded, 
25 mechanically needle entangled, entangled and coated) in 
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accordance with the invention; 

- Figure 2 represents a block diagram of a control and 
command unit for the equipment of figure 1; 

- Figure 3 represents a second embodiment of an equipment 
5 for printing on non-woven-f abric (spun-lace, spunbonded, 

mechanically needle entangled, entangled and coated) in 
accordance with the invention. 

[0019]* In the present description, some particular 

terms are used which are defined in the following. 

10 [0020] • The term n non- woven- fabric" (NWF) 

identifies a material produced from the binding of 
natural and/or synthetic fibres and/or threads using 
various methods different from the weaving of typically 
textile based materials. The non-woven- fabric can 

15 consist of one or more layers of said material. This 
material is used for the production of hygiene products 
(household and personal), medical products and linen in 
general, furnishing fabrics, floor coverings, reinforcing 
for garments, sanitary items, cleaning materials such as 

20 dusters, abrasives, clothing items in general, household 
items such as mats and the like, table cloths and the 
like, bags or sheets for packing, handkerchiefs, 
curtains . 

[0021] ♦ The term non-woven- fabric "backing" (web) 

25 is generally used in the field in order to indicate a 
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continuous sheet of non- woven- fabric on which, according 
to the present invention, a monochromatic or multicolour 
printing process is carried out. 

[0022] ♦ With the term "spun lace'' is meant a type 

5 of non- woven- fabric or a type of technology for obtaining 
said material wherein fibres of polyester (PE) , 
polypropylene (PP) , PIA (polylactates) , PVA 

(polyvinylalcohol) , polyethylene sulphone (PES) , acrylic 
polymers, lyocell® (i.e. fibres of regenerated cellulose, 

10 obtained by the procedure of dissolution and spinning in 
organic solvent, without the formation of derivatives) , 
tencell® (three layered products with fibres on the two 
outer sides and fluff pulp in the middle or two layered 
fibre/fluff pulp products) , cotton, viscose are generally 

15 short fibres which are interconnected through a 
hydroent angled process. 

[0023] . The term * spun -bonded" indicates a type of 

non- woven- fabric or a type of technology for obtaining 
said material wherein synthetic fibres such as 

20 polyamides, polyethylenes, polyesters, 

polyethylenesulphones , lyocell® and tencell® are 
extruded through a spinneret and the emerging filaments 
are bombarded with a jet of compressed air which causes 
the elongation of said fibres (long fibres) and their 

25 electrostatic charging such as to cause their mutual 
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repulsion which- results in their radom falling onto a 
conveyor belt. 

[0024] . The term ^thermo- bonded" indicates a type 

of non- woven- fabric or a corresponding technology wherein 
5 synthetic or natural fibres of different type are bound 
together through heating which causes either the melting 
of a thermoplastic component of the fibre, or the melting 
of a binder added to the fibre as the bonding agent, such 
as an acrylic derivatives based agent, synthetic or 

10 natural rubber latex or other synthetic polymers. 

[0025] . The term * height" in reference to non- 

woven- fabric indicates the width, in the transverse 
direction with respect to the length, of a single layer 
of material which is subjected to the printing process in 

15 suitable equipment. 

[0026] • The terra u graramage" defines the weight of 

the non- woven- fabric per square metre. 

[0027] . The term *on-line" is in reference to a 

process which is carried out substantially 
20 uninterruptedly along a production line itself, 
comprising several operating stations directly connected 
to one another. 

[0028] . The term *off-line" is instead in reference 

to a particular manufacturing process of a non-woven- 
25 fabric which is carried out separately with respect to a 
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production line,-in reference to a different procedure or 
treatment of said non-woven- f abric . 

[0029] . Following a number of tests, it has been 

found that through particular adaptations of conventional 
5 flexographic technologies, it has been possible to 
achieve printing on non-woven- fabric (spun- lace) of 
optimal quality, and at the same time in economically 
advantageous terms . 

[0030] • Such adaptations consist in particular 

10 modifications carried out on the flexographic machines 
known per se in the field, such as the machine 
schematically described in the introductory section to 
the present invention. Overall, the modifications are 
substantially represented by: 
15 - modifying the press roller so as to provide it with 

suction holes; 

- positioning suction fan inside the press roller 
flush with said holes and at the nip of the various 
engraved rollers ; 

20 - feeding hot air between the individual print rollers 

in order to dry the dye; 

- possibly providing pumps with water separators in 
the case wherein it is desired to print on wet non- 
woven - f abr i c ; 

25 - individually motorising each rotating body, i.e. 
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inlet, oulet transport: -rollers for the product, 
press roller and engraved rollers ; 
- providing a control and command unit in order to 
mutually control and monitor the angular speeds of 
5 said rotating bodies; 

providing inlet rollers with the function of mechanical 
wideners . 

[0031] With reference to figure 1, the numeral 1 
generally indicates an equipment for printing on 

0 non-woven- fabric . Said equipment 1 comprises a 

press roller 2, also called support roller, at least 
one engraved roller 3 or printing body, means 4 for 
holding the sheet of non-woven- fabric on the support 
2, a water separator 5, a control and command unit 

5 S (illustrated diagrammatically in figure 2) and 

guide means A, B, C, D, E, F suitable to guide and 
support a sheet of non-woven-f abric being inlet and 
outlet from said equipment 1. 
[0032] Particularly, the press roller 2 is a 

D conventional roller , in which however, through holes 

21 have been made along its entire circumferential 
band 22. These through holes 21 allow communication 
between the outer surface of the circumferential band 

22 and the interior of the press roller 2. The support 
> press roller 2, is known to operate as the central 
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rot at ably- driven roller on the outer ~ci-rcumf erential- 
band 22 surface of which the material T is supported 
which must be subjected to printing. 
[0033] Furthermore, at least one rotatably- driven 
5 engraved roller 3 is placed about said press roller 2. 
Preferably, said ' at least one engraved roller 3 is 
constituted by a plurality of rotating engraved rollers 
3 (only two are illustrated in the figure) having the 
function of printing text, colours and/or drawings on the 
10 material T supported by the press roller 2. The plurality 
of engraved rollers 3 more preferably consists of a 
number from 2 to 12, and each roller forms a character, a 
script, a drawing and/or a colour on the fabric T when 
this is transported through and pressed between the press 
15 roller 2 and the corresponding engraved roller 3. One 
roller is sufficient in the case of monochromatic 
print ing . Part i cul ar ly , each engraved r ol 1 er 3 may be 
driven by an independent motor 3M. 

[0034] Inside the press roller 2 at the nip of two 
20 rotating engraved rollers 3, are provided driven holding 
means 4 preferably being suction fans having the function 
of sucking forced hot air over the outer surface of the 
circumferential band 22 of the press roller 2, as shown 
in figure 1 by the wavy arrows, by means of conventional 
25 dye drying equipment, not shown (usually, the temperature 
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of the hot air ranges between 50° and 80 °C) . The suction 
fans 4 may be , for example, by simple, entirely 
conventional fans (not shown) , operated by a motor 4M 
(illustrated diagrammatically in figure 2) , itself also 
5 entirely conventional, such as to suck air from the 
outside of the press roller 2 towards the inside thereof 
through the through holes 21 . Alternatively, said suction 
fans 4 are pumps of the suction pump or compressor type. 
[0035] The function of the suction fans 4 and the 
10 through holes 21 made in the circumf erential band 22 of 
the press roller 2 is that of keeping the non-woven- 
fabric support firmly anchored onto the press roller 2 in 
order to ensure that, on the one hand, said, support does 
not move during transport along the printing path and on 
15 the other hand counteract the formation of said creases, 

[0036] Preferably, said suction fans 4 are connected to a 
water separator 5, entirely conventional and 
diagrammatically illustrated in figure 1, in the case 
where the non-woven- fabric T to be printed is wet. 
20 Indeed, in this case, the sucked air is loaded with 
humidity and in order not to release such humidity into 
the surrounding environment or directly onto any of the 
mechanical parts, the equipment may be provided with one 
or more water separators connected to each suction fan. 
25 Particularly, the water separators 5 may be, for example, 
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conventional condensers wherein a fluid is firstly 
compressed by a compressor and then allowed to expand 
within a path (coil) to be cooled down. The air sucked 
in by the suction fans 4 is directed onto the cold 
5 surface of the coil, such that the contact with a colder 
surface causes the release of the water contained 
thereinto in the form of condensation. Alternatively, 
the separation of the water occurs purely by mechanical 
and physical action (centrifugal force and different 
10 specific gravity) within a conventional coclea- shaped 
distillator screw operating according to the principle of 
a coil still - 

E0037] The guide means A, B, C, D, E and F are driven 
rollers. In particular, said guide means are 

15 individually and independently motorised. 

[0038] Furthermore, the roller A is positioned upstream 
of the equipment, or rather prior to the printing station 
entrance. This roller A is used for transporting a non- 
woven- fabric backing directly from the production line 

2 0 (not shown) to the equipment 1 for printing so to have an 
in-line printing process. 

[0039] Subsequently, two rollers B and C are positioned 
in proximity to the press roller 2 at the non-woven- 
fabric T entrance into the printing station. Rollers B 
25 and C are mechanically widening means, i.e. they allow 
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increasing the height of the product and avoiding the 
formation of creases on the NWF support in the trasversal 
direction with respect to the length .- In other words , 
the NWF, when subjected to stretching in the longitudinal 
5 direction with respect to its length, undergoes a 
shortening of its height (width) . The widening means in 
question have therefore the function of restoring the 
original height of the NWF support. 

[0040] Rollers D, E and F are positioned upstream of the 
10 equipment 1, or rather at the end of the printing 
process. Said rollers D, E and F, have the function of 
correctly managing (stretch control) the NWF up to the 
subsequent machine, whether that be a drying oven (in the 
case of wet printing) or a winder (in the case of dry 
15 ' printing) . 

[0041] Advantageously, the equipment 1 is provided with a 
control and command unit 6, represented in figure 2, 
having the function of independently controlling and 
monitoring the driving of all the rotating bodies 2, 3, 
20 A, B, D, E, F as well as the suction fans and any 
possible pumps. 

[0042] In particular, the control and command unit 6 is 
operatively directly connected with all mechanical and/or 
electronic components of the equipment 1 such as to 
25 create a single electrical axis for all the components. 
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Said control and command unit 6 is indeed arranged so as 
to detect electrical signals originating from all the 
rotating bodies, turn said signals into numerical values 
representative of the status of their angular speed and 
5 torque moment, comparing said numerical values with 
ratios of pre-established numerical values for said 
angular speed and said torques and sending signals to 
said rotating bodies in order to correct any possible 
variations in said values which fall outwith said ratios. 

10 [0043] In particular, the control and command unit 6 is 
directly and independently connected to the motor 2M of 
the press roller 2, each motor 3M of the engraved rollers 
3, each motor AM, BM, CM, DM, EM, FM of the guide 
rollers A, B, C, D, E, Fas well as to the motor 4M of 

15 the suction fans 4 and the motor 5M of any possible water 
separator 5. Then, the electrical signals are turned into 
parameters, indicative, for example of the angular speed 
of the rotating bodies and the couple (torque moment) . To 
this end, the angular speed of the bodies are then 

20 compared with one another and referred to preset values 
fixed for each different body and produced as a function 
of their inherent characteristics (weight, resistance, 
elongations) . In particular, said preset values are 
calculated such as to set their ratios defined according 

25 to the physical characteristics of the non-woven- fabric 
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or, in other words, according" to" the typology of the non- 
woven- fabric, as illustrated in the introductory section 
of the present description. Accordingly, the drive 
system and all the rotating bodies must be coordinated 
5 such that the feeding of the non- woven- fabric within the 
equipment does not cause the above mentioned creasing 
effects. Thus, the control and command unit 6 sends 
electrical signals to the aforesaid motors so as to 
correct any possible variations in said preset angular 
10 speed values when they fall outwith the defined ratios. 
In other words, the control and command unit 6 constantly 
monitors the individual angular speeds of the rotating 
bodies recording any variations which may occur following 
any inconsistency in the physical characteristics of the 

15 non-woven-fabric sheet, or for example, any variations in 
thickness, weight or humidity. These variations may 
cause elongation of the fibres of the non-woven-fabric 
sheet between one printing station and the subsequent 
one. Consequently, the print may be altered. Hence, the 

20 control and command unit 6 acts on the angular speeds of 
the rotating bodies themselves in order to balance out 
any possible stretching effects. For example, if a 
section of non-woven-fabric support arrives at the first 
printing station having a greater thickness than the 

25 preceding portion already subjected to the first printing 
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process-; then its passage through the -press roller and 
the first engraved roller will be slower and the fibres 
will be subjected to crushing and stretching with respect 
to the preceding portion- The resulting print may hence 
5 not be correctly synchronised with that preceding it. At 
this point, the angular speed of the roller press, of the 
engraved rollers which follow said portion as well as all 
the other rotating bodies will have to be re-equilibrated 
so as to maintain the aforesaid preset ratio. This 
10 adjustment is very important above all considering that 
the printing process is carried out continuously and in 
line with the production of the non-woven- fabric (up to 
high speeds > 3 00 m/min) . 

[0044] Furthermore, it should be noted that the control 
15 and command unit 6 also receives electrical signals from 
the suction fans 4 and from the water separator 5. This 
way, also the transport of the non-woven- fabric through 
the various printing stations, i.e. the engraved rollers 
3, may be finely adjusted by keeping the non-woven- fabric 
20 support well anchored to the support constituted by the 
press roller 2. Furthermore, the suction and any possible 
condensation of water may be calibrated according to the 
typology of non- woven- fabric thus constantly maintaining 
optimal printing conditions. 
2 5 [0045] Additionally, the control and command unit may 
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also act on the control of the dyes- deposited by the 
engraved rollers 3 by controlling flow, pressure and 
viscosity. 

[0046] From what described thus far, it is understood 
5 that the equipment 1 for printing on non- woven- fabric 
allows on the one hand keeping the material support well 
anchored onto the press roller 2 by means of the suction 
system, and on the other hand avoiding any undesired 
elongation of the fibres thanks to the arrangement of the 
10 control and command unit 6 on the individual motors of 
the rotating bodies in order to have the same electrical 
axis, and in part also thanks to said suction system. 
[0047] Further control is carried out electronically 
(through closed loop automatic control) with a continuous 
15 correction system for the torque and angular speed of the 
print rollers. Particularly, the closed loop is made by 
using a colour video camera system as a transducer which 
keeps fixed "markers", made during the printing process 
itself, under control, and intervenes in the case of 
20 ratios/distances different from those set and stored. In 
other words, the closed loop control comprises an image 
acquiring device 7, represented diagrammatically in 
figure 2, operatively connected to the control and 
command unit 6 and suitable to constantly control the 
25 non-woven-fabric support in order to detect the presence 
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of any creases or variations in the printing with respect 
to the preset standard. The image acquiring device 7 may 
be for example a camera or a video camera. A colour 
digital video camera is particularly preferred, able to 
5 film a portion of NWF, for example being outlet from a 
printing station. The image acquired by the video camera 
is sent to the control and command unit 6 in the form of 
electrical signals and converted by said unit into 
digital data. These digital data are compared with 

10 standard data stored in the memory of the control and 
command unit 6 and representative for example of a text 
or drawing which must be reproduced on the NWF. A 
suitable program loaded in said command, and command unit 
will run the comparison operation of the aforesaid data 

15 and in the case where it would detect any differences, 
then it will send electrical signals to the various 
printing bodies with the aim of modifying, for example, 
their angular speed in' order to correct the error. 
Alternatively, or simultaneously, the presence of creases 

20 along the NWF may be detected by said video camera 7 and 
corrected in an entirely similar way to that explained 
previously. 

[0048] A further object of the present invention is a 
process for the printing of non-woven- fabric. Said 
25 process comprises the following sequential steps: 
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- providing a sheet of non-woven- fabric; 

- providing an equipment for printing on non- woven - 
fabric comprising a driven support for the 
transportation of said non-woven- fabric and at least 

5 one driven printing body; 

- feeding said equipment with said non-woven- fabric 
sheet; 

- carrying out the printing on said non-woven- fabric 
under the control and command of a control and 

10 command unit, 

wherein said control and command unit is operatively 
connected with said support and at least one printing 
body such as to detect electrical signals originating 
from said support and at least one printing body, 

15 transforming said signals into numerical values 
representative of the status of their angular speed and 
torque moment , comparing said numerical values with 
ratios of preset numerical values for said angular speed 
and for said torque moments and sending signals to said 

20 support and at least one printing body in order to 
correct any possible variations of said values which fall 
out with said ratios. 

[0050] Preferably, the process comprises a step wherein 
the motors which operate the rotating bodies of the 
25 equipment are separately controlled electronically by a 
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control and command unit such as to make- reference _to 
the same electrical axis. 

[0051] Particularly, the aforesaid control with the aim 
of having the same electrical reference axis for the 
5 motors of the rotating bodies refers to what explained 
previously with reference to the equipment. 
[0052] Still more preferably, the monitoring by the 
control and command unit may be implemented thanks to 
additional closed loop automatic control comprising the 

10 aid of a video camera such as that described above. 

[0053] The process may also advantageously include an 
operation step of holding means in order to hold the non- 
woven-fabric sheet on the outer surface of the support. 
[0054] The holding means operation step may be carried 

15 out using the aspirators described with reference to the 
equipment which, by sucking air from outside the press 
roller through the through holes made in the 
circumferential band, hold the non-woven- fabric in 
position with the aim of ensuring the correct execution 

2 0 of the printing (print ratio between different 
dyes /shapes) . 

[0055] Preferably, the method of the invention also 
comprises a control step of the operating motor for the 
suction fans 4 by said control and command unit, such as 
25 to be able to vary the suction force according to the 
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typology of non-woven- fabric supported and transported by 
the press roller 2. Indeed, for example, if the non- 
woven-fabric is a multilayer, then it will be necessary 
to increase the suction force with respect to a monolayer 
5 non- woven- f abric. 

[0056] Furthermore, the process may comprise a water 
separation step from the air sucked by the suction fans. 

Said separation step is preferably carried out using 
separators as previously exemplif ied with reference to 
10 the equipment. 

[0057] The printing step is carried out through standard 
flexographic (ink) or serigraphic (coloured paste) 
methods, whereby they will not be described herein in any 
further detail. It should be noted however that the 
15 process and the equipment of the invention allow printing 
text and/or drawings/figures with as many dyes as there 
are engraved rollers arranged about the roller press. 
Preferably, printing may be carried out with from 2 to 12 
dyes and the process may consequently include a dye 
20 management step. 

[0058] Advantageously, furthermore, the method may 
comprise an enlargement stage in order to ensure, besides 
the above stretching control, also the maintenance of the 
height of the product. 
25 [0059] The non-woven- fabric which may be subjected to the 
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printing -process of the invention preferably consists of 
the fibres listed in the introductory section of the 
present description, individually or in mixed products or 
three-layered products with cellulose pulp, or "fluff 
5 pulp" in the centre or in two fibre/fluff pulp layers. 

[0060] In generai, the production of non-woven- fabric 
provides the deposition of said fibres, in an entirely 
conventional manner, whilst in the molten state on a mat 
and left to solidify to form a layer or film. 
10 Afterwards, the film is normally consolidated using 
treatments such as those defined in the introductory 
section of the description. 

[0061] Particularly, if the non-woven- fabric is formed in 
accordance with the spun- lace method, then it has 

15 grammage characteristics comprised of between 30 and 150 
g/m 2 and fibre lengths comprised of between 0.8 mm and 6 
mm (short mono- and bi-component fibres) and fluff pulp 
with length following mechanical "opening" < 2.5 mm. 
[0062] Alternatively, if it is formed in accordance with 

20 the spun-bonded method, then it has a grammage comprised 
of between 10 and 100 g/m 2 and continuous fibres, both 
for the monolayer and three layered product (two of spun- 
bonded with pulp in the centre) . 

[0063] At this point, the non-woven- fabric thus obtained 
25 in the form of a single film may be directly subjected to 
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the printing process - according to the invention, or may 
be first further processed in order to obtain a composite 
material . 

[0064] Normally, non-woven- fabric composite materials are 
5 sandwich type structures comprising two outer layers 
obtained with the spun- lace or spun-bonded method, 
between which there is generally a cellulose or cellulose 
derivative pulp layer, subsequently hydroentangled. 
[0065] The production of composite non-woven- fabric 
10 normally provides the deposition of a first layer of non- 
woven-fabric on a suitable backing, the deposition on 
said first layer of cellulose pulp, the deposition of a 
second layer of non-woven- fabric, consolidation by 
hydroentangling and final drying. Preferably, following 
15 the deposition of the first layer of non -woven- fabric, a 
hydraent angling step may be carried out followed by 
drying . 

[0066] As explained above, the non-woven- fabric may be 
printed on both whilst wet and dry. If the product 

20 subjected to printing is wet, the percentage of residual 
humidity is generally comprised of between 80% and 200% 
with respect to the weight of the dry product. If 
instead, the product subjected to printing is dry, the 
percentage of residual humidity may vary from 0% to 10%. 

25 [0067] From what described, the equipment and process in 
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accordance with the invention allow obtaining a 
multicolour printed non-woven- fabric having a height up 
to 3500 mm, preferably a height ranging between 30 and 
3500 mm, even more preferably ranging between -1 00 and 
5 3500 mm. 

[0068] The printed non- woven -fabric may be advantageously 
produced with a continuous print speed up to 400 m/rnin, 
preferably ranging between 20 m/min and 300 m/min. 
[0069] The NWF may be printed over only a small %age with 

10 respect to its surface (2-3%) up to a coverage of 100% of 
its surface, depending on the use of the NWF itself, i.e. 
: personal hygiene, domestic hygiene, matting, non- woven 
fabric for clothing, table-cloths, handkerchiefs, 
curtains (furnishings), bags, containers for items. 

15 [0070] The characteristics just described allow operating 
under absolutely advantageous manufacturing conditions 
with respect to the technologies and the equipment of the 
prior art, and being carried out directly on a spun-lace 
production line besides obviously on a suitable off-line. 

20 [0071] Furthermore, the aforesaid adjustments of the 
control and command unit avoid the problems associated 
with the formation of creases as well as the danger of 
tearing the non- woven- fabric support despite maintaining 
a high print speed. 

25 [0072] Obviously, those skilled in the art, with the aim 
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of satisfying contingent and -specific needs:* can carry 
out a number of modifications and variations to the 
. equipment and to the process for printing on non-woven- 
fabric, all however contained within the scope of the 
5 invention such as defined by the following claims. 

[0073] For example, it is possible to store the machine 
dynamics control program on suitable electronic recipes, 
monitorable through an electrical axis, electronic colour 
control and closed loop video camera. 
10 [0074] According to a further embodiment of the 
invention, shown in figure 3, in the equipment 100 the 
press roller 2 is substituted by a belt press 102, onto 
which press a plurality of engraved rollers 103 (up to a 
number of 12 rollers) . The press belt 102 is constituted 
15 by a tape, closed on itself and provided with through 
holes 121, of such dimensions as to house the NWF T to be 
printed. The press belt 102 is supported in a rotating 
manner by a plurality of rollers 200. Such equipment will 
naturally comprise a plurality of guide rollers A-P and, 
20 aside from the substitution of the press roller with the 
press belt, will be entirely similar to the first 
embodiment described above with reference to figures l 
and 2. Therefore, reference is made to the previous 
description for understanding the structure and the 
25 operation of the present equipment, wherein the reference 
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numerals identical to the reference numerals reported 
herein, have the same meaning. 



